



Jj^ J^ Cj^lilAll CjL^ JJ^ 1 0X3^ 

: 01 U L^oiJJ 

C^ = 0.13moL/L jj cjUii*jj Jjk^ SJaoiljj C y (>« 25mL -^j J:i^ 

?JtUnll ^ ( OX / red)^^l c^L.. 1 

(” '1 'lit 'l «^)j 1I ^ ij-s in^Vl «.Lall ^ Cll^L^I (Jclijll ^jlsu <_Jj£i -2 

T j3l£jll CLl ^jC. ^ 'c.a^i (_9^ _ 3 

o^liull (Jclij Vj-1^ d 

Vg = 15.8 ml, oj^ ^j^IjjJI CjUiiajJ Jjla-o ijA j3l£jll Cjj.laJ <j| Laic. O t. '“'^1 ^ C,V, C^,Ve tjH ^l^Ltll ^'i'n.nl - 5 

: 02 

j^jjll (2K^(aq) + 5; t> Vj = 500 mL ‘ ? = 0 

• C 2 (K^(aq) +I~{aq)) t> Vj =500 mL ^ c^ =l,5xlO“^mo//L 

^ ( (_gjU.aj5ll Jjisall j5Li. JSailall .ijJl .'Ijl-yll (_ji l^juJajJ j ^jj^ll (j^ ^jLLLa C. 13 ?-^ ‘ ^■dl'V.a ^_gk 

L^o^l aI'^^ \.12( )] lI^ 

? IjLd -1 

. 0 “JJ-^' cJc-lijil i_ffi Ai=Ll.ill (Ox/Red) ^Ll^' ^ -2 

clljL:aJI ^L=>-jl iXLo^yi (Jclij cjjSI -3 

. cliUclalall ajLoll cliL}^ (j^ -4 

L><ojJl X JIaaII LjI.^ 1 2)^ 2yj j cjclioll ^.iill Vj.i^ “5 

J£alll (_ji JIaaII = y(^) ^ jjJ-alj (_jall Ai^jJall j_>aiL jjJali 

.'I^aII Jcliloll ^.vrual ^ ( [^ 2 (a?)] "6 

<iA^ Ly*- J L/ c 2>Aj i_a^)c -7 

72 

t = 25 ntn >._ n5^)!lll ^lULaI -9 . Jjj JjI^aI (_jJ_jaII j^jjll <■_ UAt-d -8 

; 03 Ly.>^> 

) cJj^^A 2yj (_gjUAj5.ll Jjavjll Jjlaj “Lull jJ 

(x"^ +^~) (52 )<-)j^-^ j'j^j {2K'^ + S20g~ 

Vj = 50mL Uo^ t = 0 <liaill ^ L>^'V^. '“ j' ^J'^Ls^ 

V 2 =50mL f^^C^ = 2,0x10“'mo//L(^j^'fjj5jj ( 5 J Jjk.All (> 
.C 2 =l,0mol/L ( 52 )Jji^'t> 

^Lua j c" ilJ^^l (_gi (_gicla!lll Jajji_jll (_gi AjUIaII S20^~ AoaS dil Jjij ^Lu 
; J5a 11| _ ^cJajAll cs^ (Jj-aaajs ( <alii^ 

; <11jIjia (_ 5 jll JclijlU Jj.^1^11 (_gjUAj5ll Jjavjll ^AaL 
2r(aq) + = l 2 (aq) + 2‘^C>4“{a<,) 

. (JcUoll 2yj5 jUIaII ox / red - 1 

. Jclijll ^.iill Vj.l=t. S(_s-ljl -2 

,.wa1I (JcUIaII -3 

UiUj “LLaja ^tjjluijj (^(^ 2 ) lAUjII O^j I—ajc -4 
t = 10 min. 'Uaaaill .lie (_gicli!l]| iajjijll (_gi a.l^ljlLa]| ^Uaj 51I ^IjibU aJjaII jjSljjll .l^jl -5 

: 04 Ly>»^> 

; <11jIxa ^L^jj a.luj5l (Jclijj 2y?-JJ-y^3lj_jl5 ^_j>»a^ jjl-XAj ]\4g jji«.All Ljy (_gjUAj5ll Jjavill ^AaIj 

Mg^s) +2//30(;) =2//2O(0+Mgf;, +//2(,, 

V = 60mL lH^-jj-^'jj^ Ly=^ a^ ^>“15 ifi = i^o.g (>j:! u-^ tA <3^-^ 

U15 ^Jj_ji*.^l <115 Alii5.j UaojJj <A->^ -yl j^J jlc jlUaij A^Hia t c = 5,0mollL (^j^l' oj^Jj 

; aliii diLuiUall cA ^j.^1 ^iliill (_gic (Ja^a^js <ajaJ cJ5 <a>^ (_jjaaij (_3lIaiAll 2y?.jj-y^^^ jlc (*^ 

. (JcUill ^jill Vj.l=>.A(_ 5 Alii/l 

JcUjll eJAi X ciiLaiUill cJj-^ (J^V2 

>■_ Ual'lA (->La; X = fit) (_g.i~viAll ^J)\/2 

■I-vaII (JcUIaII J.ia.j (_gjljAj5ll Jclaillx^ ^jilll jjc- /4 

. {t = 3min),(? = Omin) jjlliaalll ^^\^i JiaH aaj^ cjaAa.1 /5 

. ty2 t- Uaai jA j joe /6 

24 L Jajjal (_gi (_5 Jja 1| (->>^11 jjab (_gjljAj5ll Jjaall Alglij HC- (_gicU!lll Jojaljll ^_g2 [h Jjljjl jj^jj <• _ U a ^ j /7 


t (min) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

VH2(mL) 

0 

336 

625 

810 

910 

970 

985 

985 

985 

X (mol) 
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n(H 202 mol/min 


; 05 

2H202(aq) = 02 (g) + 2H20(1): i3j oj?-j-^' -1 

•iic. S'LaU L <jt.>»i <LIj sjI_^ ‘UaiI 

AjaS dll(]V[n02) djJiSl <1^ AjaS t = 0 

(Ji-o-vi^ <." ili^^l a^c- .iic. (Jj\-v^ll (_ji (_jiLLa]| c.Lal] sjLa]! 

. t = 10 min ^ d^jl. JjVl 1 ^ ^UlaJl 

H202-^“-^^'^/' 

01^^13 (_5Jj-a3l /^ 

iX*yi c.La3l c.laii.j <c.^jjai-^ 

ajja JS j_ji JAdj dl^ a^c- (]V[n02) -3aJ^j3l JrJ^ “2 

2tjl^l 4_sic- (Jiiij .iic. (_jdawjjiSVl cl-aJl «.liii.j 

_ Ja^^l lUc. (_ji V1 cLoil clia^j A£.^yji /I 

1 Jl jjjJl (_ji y^aduAll (]V[n02) l>>^j3l sjLo m 

n(Mn 07 mol • ^ -ku^j3l S^U ^ j^b jaU /^ 




2.10 


: 06 

^Ijj ^_gJaJ Jclij jA (jbjj^ <-1 :Aj^ — 2 — jjji^ — 2 ^L»j (jl - 
: (CH 3 ) 3 -CCl(aq) +2 H 20 (L) ^ (CH 3 ) 3 -COH(aq) +H 3 OV CF (aq) . 

J=L.ij ^ (a.ij| j 'UaS) jloLbl «.La]| ^>0 50 ml. jA^ — 2 — jjjA — 2 t>“ no=3,7.10 ^mol cA-^j t = 0 '0^^131 

Of =9.1 Ms/cm 'Ucjbl <231131 t = 400 S <la^i3l j_gij o = 0 <^jj3l <^U3l t = 0 <la^i3l ,<^U3l (jji 3.2 <2^ 2j3^.a3l 

i23j dj <ijlj duiij 
.^221 - 1 
VI ^221 -2 

_ <2iJ| dulj (Jj2 K I <-3a^VLo . K dul2l adb.j (j= ^ .x(t) I J^2i3l (_jic. <^j2l <^12I 2)^-2 <j| (j2 - 3 

x(t). = Hq— : ^^2 ^221 i_g^^ t ^2a:ii3l <jl j2 - 4 

Of 

. x(ti) (>-22' c-ojata.! Of = 5.1 Ms/cm ^^21 ^121 dilS ti (^ /' — 5 
(M = 92,5 g/mol) <li=23l aiA dc. aLa2l j^ ubjj^ c!Aj^ — 2 — jjjA— 2 ■AiS ^ . Viu al /uj 


: 07 L)i>^3 

-bdvBl (K\q+raq)(>JJ^ 3 jj 2 l Jj2 S2 Jjl^' if ( 2 Na^aq + 8208'^ aq) jS Jjl^l ck^lajj ^Ij ajlj^ 

S 2 JjF^I V 2 = 50mL ^ Cl = 0.2mol.L’^ lsJ-^ S 2 O 8 ’ JjljA ‘>j^jfi SiJjAAl t> Vi= 50mL t = o ^l-i^V' 

cs^'^' Jj-^' ‘ C 2 = 0.4mol.L'* I Jj'jA 

;2)^2^l ^Vd d!5lc.li!L2l .i^ljjloj 
no (F) , no ( S208'^): ^ ^'^V' ^ ^j' -1 

i ^Jc-lioSl aJ^Ix-o c_uSi _2 

I 2 /F , S208'^/S04 ^ : ox/red uA“^' 

_^jdij^jd2l Jaj^)2a3l ^IdjVl sJL 2I dLlaiS (jl (j^ ^ ( (Jcli2l 2j-i^ c.(_5-dl -3 

t ^UdJl q^ sjUJI n (F) 2 d 2 L X = Vil no (F)- n (F)] : x ajU& ,^Ja*.j t JS q^ <j| 4 

1cm ^5mn : t ‘ 1cm ^ 2m mol :x :(A2l x = f(t) uA^' J f Jj-^' lU^' -5 
t = 15mn I <3^*v33l d& 2c.U23 ^.a-v^ll <c.^)j 2I .i^jl -6 


t (min) 

0 

5 

10 

15 

20 

25 

30 

n (S 208 "')mmol 

/ 

8.30 

7.05 

6.15 

5.40 

4.90 

4.40 

X (mmol) 









: 08 

; <2jl3tao (_gjlj.aj‘s Jc-lijj ^djj (_52I j i2j^l i qja^jj.1^1 Jj3S ^_yaJi^ ^ <,3.a>33 i.’" i.'ivj (_52l (_gjl,j..ttj53l 2_jdi3l Aaail jJ .i^Vl2l .dl Jlji 
Zn (s) +2H (aq) = Zn (aq) +H 2 (g) 

Jj2l a jj (j^jjj^l jj3S q>d42L Jjliao (j,o V = 40 ml 3,^ >~> . IgJ I—aL^I j <l=>.j=>. q^ Ai j3l o-o m = 1 g 'diS t = 0 ^ Av33 l q^ 
(_jJja 3I (>>^3I 2 <^_^)a.2l Ja j_^)2i3l qji (_3l3d2l Vh 2 (->>^ 0^3^ (»l3 djUJi qPla^l 2^^1321 jjks ^IdJj ^ C = 5.10’^ mol/1 

: ^121 0jld3l ^Jc. Ja^idis t Vm = 25 L/mol 
iLj2 n jq ajL2l daS t <-3itaJ JS (_ji (- .UaJkl \ 

2j.i^ j_ji ^Id3l a^A (jj-i J qjJ^jjJ^I 

dVlc.li!L23 ^IdjVI ajL2l dLwS uajjia.1 ^2 


t(s) 

0 

50 

100 

150 

200 

250 

300 

400 

500 

750 

v(ml) 

0 

36 

64 

86 

104 

120 

132 

154 

170 

180 

Hjj^ (mmol) 












. n JJ J X (>d2l (joj ^VUJI ^diailJ (JcU2l (id2 Vjaji (3 

(Icm^lmmol , 1cm ^50s (aaaj3l (jal^ JauCdl) .x = f(t) uW'(4 
i23j ? Ja^Vlj I j La ? I; = 400s J t = 50 S dUa:23l (Jc.li23 ^.^.a-v-vll <&^)j 2I <aa^ q^ La ^5 

: Lad 2cU2l jlS I jl (6 

.0^1 JcUldl. I 

• Xmax qsAi&VI (ad2l . 

M(Zn) = 65,4 g/mol : • ti /2 2^1321 i_L^ (>j. ^ 
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^Lq clj^lc-lilLali CllU-a^ 

; 09 

;<l]jl3i^ ^Ij (Jc-lijj Jajjijll (_ji S20^~ ( f^ju L I.Wj 

21 ^ {aq ) + S {aq ) = 1 2 (aq ) + 2SO 4 ^ {aq ) 

^jLi Jjl:x^ tj -0 Vi =100ml (t = 0) 'tlaadll ‘ 0 =35°C ®j'^J-^ cs^ (JclajJl liA JjiaJ J-lJ 

C 2 = 8 .10'^mol/L(^j^' 0 y 5 »j:}^^jJ' Jt> V 2 =100ml j=^ Ci = 4.lO'^mol/L >4' “ y ^ j4' 

Vt = 200 ml 0 !>i 

Jcli!l]| Vj-i?- / i — 1 

j:J^J^' [I 2 ] j V 2 V 1 Cl! Jc.laj]l J!>U. 0 ij 4 l y j'>4] j^jUll a jl^ t-AiSi - 

(I2) 

. I _5 32 ( 2 ^ tjc.lil]| (jiUajj 4,3 ^'v\ 1| j^ 32 ( 2 ^ ] 

‘Ulii-a <i<i ji y ^V-lJ cj£4!La]| JjJl abulia] - 2 

tj siall (JS^iLa]! Jj4l (^4 j JjIju lA-isuj -XllaJlj Jjl4l cLalL Vq —lOml cJ^ ^->>^ ^j-o (■'‘lluc. __t. 4 ^3 .t 2 .tj 

diliij^j^ JjLv^ C = 1,5 .lO'^mol/L (^>4' “j^y ( 2 Na^+ 5 ' 203 ^”) y^ Jjl^ 


t (min) 

0 

5 

10 

15 

20 

30 

45 

60 

V' (ml) 

0 

4.0 

6.7 

8.7 

10.4 

13.1 

15.3 

16.7 

[ 2 I] (L/mmol) 










[/ ] = _^C'V' 
^ 2K 


; ^5UJIj y^*^ jalSj]| <iakj < 


jai cuyw Jj4^ yc. 4 y\ y^i ^.[^'1 y'2i\ 

? 01 j,a]| ^jc. IgLf^^ 43U a^}aiLa<i C iluall IjLal — I 

; ^jlTu!il.!ull ajjl*-a]| Jc-Uj y -i—J 

- _ I 2 (aq)/I (aq) J S 406 '-(aq)/S 203 ';(aq)" 

^j'ij‘4 n\l (J 1 -V \l ^L^jj — aAjajSVl ujjSI 

i -UaJl y 4jJl (_ 5 jljaJ (jl ejjU-a]| Jc-lia] Jj-iaa 


(■"lUAj'all (Jj-^ --^ 

[ I 2 ] = f(t) : U^' Ls^' lijj^' LS^ -‘> 
. t = 20min ‘Uaaill y Jc-liiil] ^i._ um^I -j 


: 10 

y y^ AL-^aLall 4SSaj a_ iuni 4 diljjjls y H 2 O 2 JjI-va ) a.La]| iaiikJ 

^->•>^11 c "^y ^jaawjjiSVI ^Uj jic ]^QL 4£Si:i 43LJ «.Ia]| tjA (IL) u' cs-^j, (lOV) cs4s^' 

. V^ =22,4L.mor'Jj-i' 

H2O2 (aq) = 2H20(1) + 02(g) i ^jIaaII ^^4 Jc-liallj (_ ^ . 'u> i. X Vl «.Ia 1] (^'^1 ^iajj - 1 

. C = 0,893 mol .L'^ : j* ( j . n> ^ X vi e-Lal] t jA>vl l ja]| jilll jl /I 
lOOmL i_5^) ^.Lollj J-ftSjj ^'Lol\ ^j-o \^^ /uj 

? 4jLa*Jl 6.^ j\ i Lp i a _ 

.Cl = 0,1 mol.L'* q^>4' “ jj, 2^141 J^IaaII jl Ulc Vi ^il^il 
^ t_>>»^"»-All ( K'^( 3 q^+ Mn 04 '(aq)) (>Ji^4ij4l cliUiaAjj JjLva ^Ua^ljJ 44 aa]| JjIaaII ja 20mL 'j(lOV) ^CJI ^IjSJI jA 4Sl:i]| ^J:aJ»^ -2 

. Ve = 38 mL jal^' ^ y^ C 2 = 0,02 mol .L'^ ^ 

{^MnOy^^ ^^ lJc-'44I Ija y jj^Aliil j^U^I jl IaIc a jjIaaII Jja 4 ^oaia]! ^ jI — bJaiSI ^jUa <.^1 / I 

? BjjjUll Ai-^aLo yc. i—ljS Ia 0 4j^^}ab4l A-^jlill aJA (jsljj!! (Jaj (_jj|j!uVI ^.'n>i.n‘\VI cLaJl (Jj\-vaI ^.a>^II ^^jaII jill 0 XUjiI / UJ 


: 11 

; SJjIaaII u-Uaia. j^jjJ^I t_ x» A ^ JjIaa 00 CaC 03 ^jaaJl^l diUjjjS Jclijj 

CaC 03 (^) + 2 H 30 + (aq) ^C02 (g)+3H20 (i)+Ca+^(aq) 

j^jjJ^I (_paAa. (JjIaa jA Wj^ — 100 ml l'A>^ ( ^j;u41.£]| Clilj_jJ_^ jA Bj^j 4aAS yc. (_^jiaj ( y <■_ ifvAoi ( (Jc.U4l IbA 4 .jS^>a. 4_uiIj4 
Ia>^ jliJi LJ*-4i. cs^aUaA ajj^l 4 ,J-»aoIjj AiA^jaaJlj ( Jai-LAslI JaSV ^JoaiI^jj 0l4l jjJ^)SJl JoaiSI y\ju f) = QJ mol /1 (-5^ 

. T = 298 K® t#' 0 = 25°C Uj=4I oic v = il 

;lg,j\c. (Jj-iaJl 


t(s) 

10 

20 

30 

40 

50 

60 

P(C 02 )(XlO'pa) 

12,5 

22,8 

33,2 

41,2 

48,8 

55,6 


70 

80 

90 

100 


60.9 

65.4 

69.4 

71.4 


Aa-ftS uoui^l ^ PY = nRT ) dll jlill ^5lc. (jjalajj 

‘ 4jia JS 4ic. n(C02) OuaiSI ajLo 

. R = 8,31 SI ^^4a]| Cbl jUJi ji ^1 00 

. n(C02) J X ay ^5l*Jl 0 uaaiI j tJ ja 4I ^jii JjJa j^jl -i 

_ jAjll X jo-iii^l '-^lo?^ tJ4aA]| jiai 0Aijl -2 
? 0j!uAiJ I jLo _ f = 50 S J t = 0 jallaAi]! Oc. Jc-lial] 4 ,ja-v^II ^^jjaill j^ _3 
; j^ ( .'ivaII ^J&UIaII jjSj H 30 '*'(aq) J Laic. - _4 

q^Vi^jiili-1 
• ^ 1/2 <-lc^'^' t> j - M 

_iiiulAl (Jlc. _Jc.li4l IjA jjlaa 0l2 jA j^AaJ iSJ^ 4ij^)Ja -5 


3 
































n ( O 2 ) mmoL 




: 12 

. (02(g)/H202(aq))j (H202(aq)/H20(i)) :(Ox/Red) ^ JJ^ JjkJ - 1 

JJJJ c^K^'i ujjSI 

lilSii ujoSI ^ liljLujj (jlill (jjrujl.'u.lL j fl.'lt^i^bU ^jjl}L.<ai]| ujjSi - 1 

. Jc-lij]! Jj^ - 2 

. (_5jljj t>a 10 L cs^ cs^ i cs^ e-Ldl ij^ IL - 3 

Jc.lij]| _jj| Igjlc. (Jj.<aA-a]| ^jjawjjiSVI sJLo uajjjA.1 -1 

0.80 mol. L~^ MjjSj^ <- 0^1 jl -2 

(JLlUiLa^ a^lxjj ( jgjl Jj\-vx t>“ Vo= 10.0 ml 0 J-^ La^ ii-lj 4 liUj ijjij Ia^ A.ajqll Aljjui Aj^ -3 
(02(g/H202(aq) J (Mn04'(aq)/Mn^'^(aq)) ajjU^' ai* ^jULdl cliULu]| . i Ci= 0.2 mol .L'^ 

Ve = 14.6 ml I 33 ^.^! -ijc- cJ-^^ diljALo^ Jj\-vx 

s^IaaII (Jc-lij ^aIa-s 4_jjSI - I 

sjjIaaII aA^ jalSall <Jakj ^jL ^ja^ ^ OH ~ 

,3alSa]| Aic. (AjUaIo^jJI Qji nQ(]V[n04 ) ^4^x41 sALdl 'U-aS J 110 ( 11202 ) sALall AjaS qu ^31a]| AajI —^ 

aAA (■_ Ua-4.1 ^ Vq, Vgi ajlac A^jl - A 

— 25 L.mol ^ I J* (_ji jX^waJI ^iAUa] 3LajA-0 IjOijjaj .UjUji ^jj.Ai^.all A.ajlllj A.ajlll aAA —* 


13 L)dL>^> 

t> V 2 50 ml J Cl = 0.2 mol/1 >4' KMnOq' (_k>aa.a 3I ^cAUii^jj JjLv^ t> Vi = 50 ml ^>^1 = 0 aIc 
M n 04 ' / Mn 2 ^ , CO 2 /H 2 C 2 O 4 : OX / Red ^4^451' 4 ^ .€ 2 = 0.6 mol/1 H 2 C 2 O 4 4^4-^“'^' 

? j AjjiSjaJI ijji JS i-jj^iAJ Jaci -* 1 

? 'Uc.LajVI aAtXVl (Jc-Uj ^aIa^ ^ »-;.u5! -*2 

? 4jc.lil]| ^Aii cJjA^ LS^) “*3 
? cl i!)UIaa]| (jaljj (_5jlA!uVI 0jj-dl Ja -*4 

; a!4&l JjAaJi (_jic. 4_4aAaa 0jj-a]| (_5iMn04~ c—ilailajJl AjIjlJ J51 a 4_>u^ 4jcli!j]| JjlaJ ^^14 -*5 

14 > jl' ^'^•1 [ MnOq" ] jjij (4=^ f^j' -c^ ? 0 !>J' (4H 2 C 2 O 4 J MnOq' 4 (^IaLVI ^4>4' j4j4' ^ 

[ Mn^^ ] = ^ ■ [ ^^^4' ] : ^ ^ [ Mn^^ ] Jj'j4J JjJl j^jall J ay ^ 

? Ajl^i j]V[n 04 a.liii.j ay ^51 a 3I ^.vruJ - a 

t 2 = 6 mi n J ti = 3 min oukaJil j'j4 Jjlla] ^auAijldl ^oJl c u a ^ l -_a 


t(min) 

1 

2 

3 

4 

5 

6 

7 

[MnOq'] 10'^ mol/1 

96 

93 

60 

30 

12 

5 

3 


: 14 

SO2 j'^ (4^' j:J^j4' t> ^,jj.>»xl^ll jUa.obU c_jJulLdlj oa _ja4^ dljLdl SO2 2^^ dll jLjjdl AjSj aloLa.] 3) 

( cUJi JaJI SO 2 ) So Jji^ (4^ L^iAi] cUJi t> IL a® 20 m^ <iIjsJI 
Cl = 2.0 .lO'"^ mol/L (4 j; 4I a j^jj ^j^IjjJI dUiia^ Jjk^ ^o^ljj Iajj^u (4 So t> V = 50 mL W=i. ii.b 


mol/L (4->4l a jj ^j^IjjJI dUiia u Jjk^ y=uAiljj Ia jAju (4 So t> V = 50 mL Lajl d 
iMnOi, JMn^\ J * fso/', M, 4 u' Cilc ijA^ ^iddi c>ii:i]i ^aU.^ c^i . 

I ’ (ai) W) ( ^ W ^ djAa. l^jAj ■ a.^rX-;, •..< _ 2 


Ojdt-dl (_jJja]| j^o^l ^coldj Ve = 9.5 mL J* j3lS4l Aic. dldadl dliatlaa cJjla-a ^■>>^ — 3 

. SO 2 a“jj-^' cs-^' j4' — 4 

liliL^j ja ^ cli_jLa a“jj-^^ cJa 250|J,.g/m^ SO 2 LoLIj <A_L<ai3 <^IaJI Ldiidl dulSlAl 


: 15 Ltf>4l 

^j^Ij_j 2I dUilaa <Iajjil_jJ 4 duo^^ Aj^jJ <iaiL-a duj (Cl) (H2O2) (j'''J>'^a5VI a.Lo Jj)\-c..a Vi = 20 mL - 3 
.( KMn04 ) t> ¥2= 10 mL ^Ld) Aic jalSj]! < 1 =^ cU^>aj . C2 = 0.02 moL /L ^ ( KMn04) 

2Mn04 (aq) + 5H2O 2 (aq) + 6H (aq = 2Mn (aq) + 502 (aq) + 8H2O (aq ) i dAUJi Jclio]! ^aU-o 
(Jc.li!i]| Iaa (_ji 2)iiii.lA]| (ox / red) a4y44l diSI ^ ^^gdlj ajjiSja]' i—ijc- -1-1 

/1 = 0 ^ gi'-a^l . (“-^^l Jjdjdl -2-1 

. V2 ‘Vi‘C 2 ^'^•4 Cl diS'-3-l 
. Cl 4^1-4-1 

2H2O2 (aq) = O2 (g) + 2H2O ( L ) 4^^' 4 AaAli a Laa lilSiL ^Ldl -2 

^->-v^ t =0 S <JaAi]| Aic. _ iJc.Ua]| (_jj3la]| AjAaJI JjK (Jjl-cx ^Ldl 

(^ ‘ Co = 0.1 moL / L a jj^jj aU> ^a < VI <iUJl t> Vq = 80 mL 
daS jgiaJ Om _jjl>'ail . 4^^' ajAaJI jjiS JjLa^ t> V = 20 mL 
.n( 02 ) = f(t) ui^Vl 
^Jc.Uj]| Ia^ ^Aii]| (Jja^ 3?^^ -1-2 
. n(02) al>‘'a‘^Vl (_5j4j SaLo da^J X cJ^liail ^Aii (jjj eAgAgdl ^31*11 diSI -2-2 

. 4>1£11 ] ,^aLoVi jajiUl SXUO^I -3-2 
<Ld AAa.j 4 4jc.Ua]| 4. ga j d^)C. -4-2 



(0 aL^III Aic. ijclial] dtawadl ^gui ajUc diSI -5-2 
, (t = 0) ^■L-v\ll Aic. <&gL4l aAA >■_ Ua-d -6-2 
(JjAail Iaa (_ji <^g:dl (_LIja]| ^aI — 7-2 
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